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Abstract 

We perform a global leading-order QCD fit to recent polarized structure function data in order 
to extract a consistent set of spin-dependent parton distributions. Assuming that there is no 
significant intrinsic polarization of the quark sea, the data are consistent with a modest amount 
of the proton's spin carried by the gluon, although the shape of the gluon distribution is not well 
constrained. We show how inelastic J/ip production in polarized photon-hadron scattering can, in 
principle, provide definitive information on the shape of the gluon distribution. 
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' Several experiments |l|, || have recently presented 

pew measurements of the polarized deep-inelastic struc- 
O jture function g\. Combined with earlier measurements 
JL. |§j §|> the data cover a broad range in x and Q 2 and 
J^provide, for the first time, detailed information on the 

^pin-dependent parton distributions. We present here a 
!| summary of a recent analysis Q in which we perform a 
. — leading-order QCD fit to the high-Q 2 data and extract 

a consistent set of parton distributions. 



In addition, Regge and coherence arguments can be used 
to fix the x — > behaviour. Unfortunately neither the 
neutron jlj nor deuteron Q g\ data are precise enough 
to constrain the Ad distribution: the fit is dominated 
by g\ which depends mainly on Am. For consistency, 

177 MeV and Q = 2 GeV 



we choose the same A 
values as 
Q 2 = Ql- 



(4) 
LO 



The fact that the measured value |3j of the integral of 
<?i, T{ = 0.142±0.008±0.011, is less than the Ellis- Jaffe 
prediction (0.18) [Q suggests that the gluon makes a 
significant contribution. At leading order, we can write 
M (for 3 quark flavours) 



xAu v 
xAd v 
xAq 
xAG 



and similar starting parametrizations at 

r] u A u x a "(l -x) K (l +-f u x) 
Vd A d x ad (l~x) b «(l+ ld x) 
(q — u, d, s, c) 
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AG{x 7 Q 2 ). 



In our model, we assume that there is no polarized sea- 
quark distribution at Q 2 = 4 GeV 2 . The only a priori 
constraints on the distributions are (i) the specification 
of the first moments by the sum-rule and hyperon 
decay data, and (ii) the requirement of positivity of the 
individual helicity distributions, |A/| < / , (/ = q, G). 
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with normalization factors Af (/ = q,G) to ensure that 
Jq 1 dx Af(x, Ql) = r]f. We impose a cut Q 2 > 4 GeV 2 
on the data to suppress higher-twist contributions. The 
fit to the g\ structure function data from SLAC W, 
EMC H and SMC Q is shown in Fig. |l| and the resulting 
parameters are listed in Table [l]. The shape of the gluon 
distribution is not well constrained. In the fit shown 
in Fig. [j], 7g = (the set A gluon) has been chosen. 
Equally good fits can be obtained with other values. To 
span the range allowed by positivity we define two other 
sets which have 7g = 18.0 (set B) and 7g = —3.5 (set 
C), with the other parameters fitted to the data. Fig. || 
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Table 1. Parameters for the set A partons 
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Figure 2. The polarized gluon (set A), quark singlet, u v and d v 
distributions at Qq = 4 GeV 2 obtained from the fit to the deep 
inelastic scattering data. 



Figure 1. Fit to the structure function with set A gluon 




shows the set A gluon, quark-singlet, u- valence and d- 
valence distributions at Qo obtained from the fit. For 
comparison, the unpolarized distributions of Ref. || are 
also shown. Note that perturbative evolution generates 
a polarized sea distribution for Q 2 > Qf t . However 
in the range of Q 2 relevant to the structure function 
measurements the polarized sea is small in comparison 
to Aw and Ad. This appears to be consistent with the 
preliminary measurements of Aq from inclusive hadron 
production, reported by SMC at this conference flio| |. 

Inelastic J/ip production in polarized photon- 
nucleon scattering provides a possible method of 
measuring AG pj] ]. The cross section dAa lN /dp^dz 
(where z = Ej/^/Ey) is proportional to AG in leading 
order. The asymmetry A(z), defined by integrating over 
p\ > 0.25 GeV 2 , is shown in Fig. || for the three gluons. 
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Figure 3. The asymmetry A(z) predicted by the different gluon 
distributions, for a photon_beam of energy E 7 = 45 GeV on a 
stationary proton target |12| . 
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